by the patients or their families, whereas 46 underwent surgery. Of the 45 who were previously ambulatory, 22 regained walking ability on discharge from hospital. None of the 10 patients treated conservatively were ambulatory on discharge. During hospitalisation, 4 became bedridden and 5 died (mainly due to pneumonia); among these 9 patients, 5 were deemed physically unfit for surgery. Conclusion. Surgery is the treatment of choice for patients aged 90 years and older with proximal femoral fracture. However, they have a lower rate of regaining pre-injury walking ability and a higher in-hospital death rate than younger patients.
INTRODUCTION
Japan has an increasing elderly population and a consequent increase in hip fractures. It is important that measures are taken to prevent such patients from becoming bedridden or dying from systemic complications. We compared the walking ability and survival outcome of patients aged 90 years and older who sustained hip fractures with those of younger patients and previous studies.
METHODS
Between January 1997 and June 2004 inclusive, 301 patients with hip fractures were treated at the Kofu National Hospital, Japan. Most patients were in their 80s (mean age, 82.0 years) at the time of injury. Records of 56 patients (11 men and 45 women) aged 90 years and older (range, 90-103 years; mean, 93.2 years) when they sustained the fracture were reviewed (Fig.) .
The treatment goal was to recover pre-injury walking ability on discharge. In patients in whom walking ability had plateaued, the plateau level was set as the goal. The rehabilitation programme for patients who received conservative treatment included upper and lower muscle training, bed rest or indirect traction, standing and walking training, instructions on use of a wheelchair, and weight bearing. Rehabilitation for patients who underwent surgery varied during the study period. A critical pathway 1 has been used since 2000. Patients were instructed to wear graded compression elastic stockings and to move the ankle and knee joint actively to prevent deep vein thrombosis.
Walking ability and survival outcome on discharge was compared between patients aged 60 to 89 years and those aged 90 years and older, taking account of gender, fracture type, and other characteristics.
RESULTS
Of the 56 patients reviewed, injury occurred to the right side in 26 and to the left in 30. Prior to injury, 33 (59%) of the patients were living at home and 23 (41%) were institutionalised in long-term care facilities or other hospitals. Femoral neck fractures in 14 patients were classified as Garden stage 1 (n=3), stage 2 (n=4), stage 3 (n=2), and stage 4 (n=5); 42 patients sustained trochanteric fractures and were classified as Evans type 1 (n=39; grade 1=14, grade 2=12, grade 3=9, grade 4=4) and type 2 (n=3). Most of the fractures were of the stable type.
Ten patients (5 with femoral neck and 5 with trochanteric fractures) were treated conservatively because of severe dementia, comorbidity, or refusal of surgery by the patients or their families. Surgery was performed in 46 patients: 6 with Garden stage 1 or 2 femoral neck fractures underwent internal fixation (Hansson pin=4, cannulated cancellous hip screw=2) and 3 with Garden stage 3 or 4 fractures underwent hemiarthroplasty with a non-cemented prosthesis. In the 37 patients with trochanteric hip fractures, internal fixation was performed using a compression hip screw (n=34), gamma nail (n=2), and Ender nail (n=1).
Before injury, 45 of the entire group of 56 patients were able to walk with or without a cane. On discharge, 22 were ambulatory, 25 were wheelchair-bound, and 9 were bed-bound. The rate of regaining walking ability was 49% (22 of the 45 previously ambulatory patients). All 22 patients who were ambulatory on discharge had undergone surgery. All 10 patients who had received conservative treatment (including 6 who were ambulatory before injury) failed to complete the rehabilitation programme and were wheelchair-bound (n=5) or bed-bound (n=5) on discharge (Table 1) .
Dementia was present in 26 (46%) of the 56 patients prior to admission, and 17 (30%) exhibited delirium before and after surgery. Of the 33 patients who were living at home before injury, 19 (58%) were able to return home after rehabilitation. The mean hospital stay of the 56 patients was 69 days, compared with 79 days in those who had received only conservative treatment.
Nine (6 men and 3 women; 7 with trochanteric and 2 with femoral neck fractures) patients became bedridden or died during hospitalisation, 5 were considered physically unfit for surgery and treated c o n s e r v a t i v e l y . F i v e p a t i e n t s d i e d d u r i n g hospitalisation due to pneumonia and other concurrent complications. There was no early postoperative death and none of the deaths were directly associated with surgery ( Table 2) .
Compared with patients aged 60 to 89 years, trochanteric fractures were more common in patients aged 90 years and older. There were no significant differences in terms of gender, walking ability before injury, or type of treatment. The proportion of inhospital deaths and non-ambulatory patients on discharge were higher in those aged 90 years and older (Table 3) .
DISCUSSION
Among Japanese patients aged 65 years and older with proximal femoral fractures, the proportion aged 90 years and older comprised approximately 3% in 1983, 2,3 8.6% in 1994, 4 15.7% in 1998, 5 18.7% in 2002, 6 and 19.7% in the present study (Table 4) . This gradual increase is expected to continue as life expectancy increases.
In elderly patients with proximal femoral fractures, 60 to 80% are reported to be ambulatory on discharge, 7 and have an in-hospital mortality of 5 to 8%. 8 However, in patients aged 90 years and older, regaining walking ability is down to 25% 9 to 41% 10 and in-hospital mortality has been reported to be as high as 10 and 24%. [10] [11] [12] The latter figures were based on patients who underwent surgery only. Whereas in the present study, 10 patients who received only conservative treatment were also included. Thus, the rate of regaining walking ability of 49% and an inhospital mortality of 9% compares favourably with other reports (Table 5) . Consistent with the results of Shah et al, 10 in those aged 90 years and older, the rate of regaining walking ability on discharge was lower and the in-hospital mortality higher than in younger patients.
According to a survey of the Japanese Orthopaedic Association, 13 the mean hospital stay in Japan for hip fracture patients was about 8 weeks, which is longer than that in Europe 14, 15 or North America. 16 All Japanese citizens are obliged to join a government-subsidised health insurance programme. Patients aged 70 years and older pay only up to a maximum of US$365 per month for treatment that includes surgery, which may partly explain their longer hospital stay. 13 In the present study, the mean hospital stay for patients aged 90 years and older was 69 days. Our hospital is a self-contained regional hospital with an orthopaedic department and an in-hospital rehabilitation service, but has no affiliated rehabilitation hospital or long-term care facility. Our treatment goal was to recover pre-injury walking ability for elderly patients with hip fractures on discharge. Since 2000, the use of the critical pathway in our hospital has successfully shortened the hospital stay by about 2 weeks. 1 Hamanishi 17 reported using traction and rehabilitation in bed as conservative treatment for trochanteric fracture. We consider surgery as the treatment of choice for proximal femoral fractures. Conservative treatment was reserved for patients who refused surgery or those considered unfit for surgery, for example due to severe dementia or comorbidity. In the present study, none of the 10 patients treated conservatively were ambulatory on discharge (5 wheelchair-bound and 5 bed-bound, 2 died in hospital eventually). Old age, dementia, and chronic systemic disease are factors that affect walking ability after treatment. 7 Elderly patients with severe dementia or in a poor physical state often default from follow-up for conservative treatment, which may as well have contributed to their poor outcome. 18 Appropriate treatment for these patients should be further investigated. 
